
Contents of a Watershed Plan 
Barry TonningBarry Tonning

Tetra TechTetra Tech

What are your “big picture” 
management objectives? 

ExamplesExamples
�� Restore aquatic habitatRestore aquatic habitat 

by addressing channelby addressing channel 
instability andinstability and 
sedimentationsedimentation

�� Protect drinking waterProtect drinking water 
reservoir from excessivereservoir from excessive 
nutrient loads &nutrient loads & 
eutrophicationeutrophication
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Contents of a Watershed Plan 
�� IntroductionIntroduction

�� Plan area & description, partners, backgrPlan a oundrea & description, partners, background

�� Water quality information & anWater quality inform alysisation & analysis
�� WQSWQS & goals, mo& goals, nitoring/assessment results
nitoring/assmo essment results
�� Key pollutants / stressors, sources, currentKey polluta loads
nts / stressors, sources, current loads

�� Proposed management measuresProposed management measures
�� Load reductions needed, BMP types propLoad reductio osed
ns needed, BMP types proposed
�� Reductions expected from BMPs, installation siReducti tes
ons expected from BMPs, installation sites

�� Implementation planImplementation plan
�� Public info/education & oPublic uinfo/education & outreach/involvement plaolvement plantreach/inv 
�� BMP/$$/TA support sources, project schedule & coBMP/$$/TA suppor stst sources, project schedule & costs

�� Monitoring and adaptiveMonitorin  management approachg and adaptive management approach
�� Interim measurable milestones, load reduction critIn eria
terim measurable milestones, load reduction criteria
�� Evaluation framework, monitoring plan & partEval ners
uation framework, monitoring plan & partners
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Introduction 
�� Geographic areaGeographic area

�� Basis for selectioBasis for selec ntion

�� Watershed inventoryWatershed inventory
�� Physical descriptionPhysical description
�� ClimatClima ete
�� GeolGeo ogylogy
�� HydrologyHydrology
�� SoS ilsoils
�� BiotBio ata
�� Land cover &La usesnd cover & uses
�� Resources & recreationResources & recreation
�� Programmatic infrastructuProgra remmatic infrastructure
�� Economic, social, cultural and historic backgrouEco ndnomic, social, cultural and historic background

�� PartnersPartners

Water quality info & analysis 
�� Water quality goalsWater quality goals

�� Designated uses,Designated uses, WQWQ critericrite a
ria
�� Restoration and protection goRestora als
tion and protection goals
�� Flooding, aesthetics, othersFlooding ???, aesthetics, others???

�� Monitoring and assessment resultsMonitoring and assessment results
�� Desktop data mining, local monitoring resultDesktop sdata mining, local monitoring results
�� ID impaired & threatened waID impaired & threa terstened waters
�� CWA 106 program data & 305b reportCWA 106 sprogram data & 305b reports

�� Key pollutants / stressorsKey pollutants / stressors
�� Check 303(d); local monitoCheck 303(d); loca ring/assessmentl monitoring/assessment

�� Pollutant sourcesPollutant sources
�� From 303(d) or otheFrom 303(d) or o r assessmentther assessment

�� Current pollutant estimatesCurrent pollutant estimates
�� Estimate, model, or otherwEsti ise describemate, model, or otherwise describe
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Types of Data for Watershed Characterization 

�� Physical and NaturalPhysical and Natural 
FeaturesFeatures 
�� Watershed boundariesWatershed boundaries
�� HydrologyHydrology
�� TopographyTopography
�� SoilsSoils
�� ClimateClimate
�� HabitatHabitat
�� WildlifeWildlife

�� Land Use and PopulatioLand Use and Population
CharacteristicsCharacteristics
�� Land use and land coverLand use and land cover
�� Existing managementExisting management 

practicespractices
�� DemographicsDemographics

�� Waterbody ConditionsWaterbody Conditions
�� Water quality standardsWater quality standards
�� 305(b) report305(b) report
�� 303(d) list303(d) list
�� TMDLTMDL reportsreports
�� Source Water ProtectionSource Water Protection 

AreasAreas
�� Pollutant SourcesPollutant Sources 

�� Point sourcesPoint sources
�� Nonpoint sourcesNonpoint sources

�� Waterbody MonitoringWaterbody Monitoring
DataData
�� Water quality dataWater quality data
�� Flow dataFlow data
�� Biological dataBiological data

Source Water Protection Map 
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Sample Data Sources 
�� Watershed Coverages:Watershed Coverages:

�� 88-digit:digit: http://http://water.usgs.gov/Gwater IS/hIS uc.huc tmt l.usgs.gov/G /h .h ml
�� 1414-digidig t:it:

www.ncgc.nrcs.usda.govwww.ncgc.nrcs.usda.gov/produ/prod ctc s/datasets/watershedu ts/datasets/watershed
�� EPA Reach FileEPA sReach Files - 3 versions RF1, RF2, RF33 versions RF1, RF2, RF3-Alpha (most detailed)Alpha (most detailed)
�� www.epa.gov/waterscience/ftp/basins/gis_data/hucwww.epa.gov/waterscience/ftp/basins/gis_data/huc//

�� Elevation DaEleva tation Data
�� USGSUSGS:: httph ://ttp://edc.usgs.gov/geodatodataedc.usgs.gov/ge 
�� GIS data depot:GIS data depot: http://http://datada .geoco.ge mmm .com.cota oco m m

�� Land Use/PopulatioLa nnd Use/Population
�� USGSUSGS:: httph ://ttp://edc.usgs.gov/geodatodataedc.usgs.gov/ge 
�� EPA:EPA: www.epa.gov/nrlc/nlcd.www hth ml.epa.gov/nrlc/nlcd. tml

�� BLMBLM Management PMa lanslnagement P ans
�� www.blm.gov/planwww.blm.gov ning/plans.html/planning/plans.html
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Other Data Sources 
�� State 303 (d) lists andState 303 (d) lists and TMDLTMDL reportsreports
��www.epa.gov/owow/tmdlwww.epa.gov/owow/tmdl

�� Point source discharge permitsPoint source discharge permits
��www.epa.gov/enviro/html/pcs/index.htmlwww.epa.gov/enviro/html/pcs/index.html

�� Agricultural StatisticsAgricultural Statistics
�� http://http://www.nass.usda.govwww.nass.usda.gov//

index.aspindex.asp
�� Septic tank useSeptic tank use
�� http://http://quickfacts.census.govquickfacts.census.gov//

http://www.pca.state.mn.us/ 
water/basins/305briver.html 
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1. An identification of the causes and sources or groups of 
similar sources that will need to be controlled to achieve the 
goal identified in element 3 below. 

Sources that need to be controlled should be identifiedSources that need to be controlled should be identified 
at the significant subcategory level with estimates ofat the significant subcategory level with estimates of 
the extent to which they are present inthe extent to which they are present i  then the 
watershed (e.g., X number of dairy cattle feedlotswatershed (e.g., X number of dairy cattle feedlots 
needing upgrading, including a rough estimate of theneeding upgrading, including a rough estimate of the 
number of cattle per facility; Y acres of row cropsnumber of cattle per facility; Y acres of row crops 
needing improved nutrient management or sedimentneeding improved nutrient management or sediment 
control; orcontrol; o  Z linear miles of eroded streambankr Z linear miles of eroded streambank 
needing remediation).needing remediation). 
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Identifying causes and sources 
�� Identify water quality goals and existingIdentify water quality goals and existing 

impairments or threatsimpairments or threats
�� Examples: metals / acidity from X numberExamples: metals / acidity from X number 

of abandoned mine lands, sediment & highof abandoned mine lands, sediment & high 
flows from urban runoff, sediment fromflows from urban runoff, sediment from 
construction sites, habitat loss fromconstruction sites, habitat loss from 
channelization, etc.channelization, etc.

�� Estimate pollutant sources requiring controlsEstimate pollutant sources requiring controls
�� Examples: # of miles of pasture streamsExamples: # of miles of pasture streams 

needing fencing; number of mine sitesneeding fencing; number of mine sites 
needing treatment with estimates andneeding treatment with estimates and 
general profiles of flows, etc.general profiles of flows, etc.

�� CanCan ““bundlebundle”” stressors and/or sourcesstressors and/or sources
�� All pasture cattle operations, all development sitesAll pasture cattle operations, all development sites
�� All sources of sediment, all sources of phosphorusAll sources of sediment, all sources of phosphorus

�� Prioritize & map pollutants and their sourcesPrioritize & map pollutants and their sources

Causes of 
pollution 
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Sources 

How can we identify pollutant sources? 
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Pollutants 
come from 
lots of 
places . . . 

Pollutants come from: 

�� PointPoint--source discharges (source discharges (NPDESNPDES facilities)facilities)
�� Info is available on the discharges (Info is available on the discharges (DMRsDMRs, etc.), etc.)
�� Some are steadySome are steady--flow, others areflow, others are precipprecip--drivendriven

�� Nonpoint sources (polluted runoff)Nonpoint sources (polluted runoff)
�� All are (mostly)All are (mostly) precipprecip--drivendriven
�� Identifying & prioritizing sources is toughIdentifying & prioritizing sources is tough
�� Literature values can be used to estimateLiterature values can be used to estimate
�� Modeling gets you closer . . . . do you need itModeling gets you closer . . . . do you need it??

�� Air / atmospheric depositionAir / atmospheric deposition
�� Can be significant in some locationsCan be significant in some locations
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Common NPS pollutants: nutrients 

Common NPS pollutants: bacteria 
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Common NPS pollutants: sediment 
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Other measures: 
dissolved oxygen 
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Steady-flow: sewage 
treatment plant 

discharge via 
infrared 

photography 

Nonpoint source: precip-driven 
(this may be a point source in some cases!) 
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Identification of causes & sources 

�� WhatWhat ““pollutantspollutants”” are you dealing with?are you dealing with?
�� Chemical or other stressors or causes of impairmentChemical or other stressors or causes of impairment

�� How big is the problem for each?How big is the problem for each?
�� How do you knowHow do you kno ?w?

�� Did you measure or prioritize them?Did you measure or prioritize them?
�� Did you estiDid you mate? How?estimate? How?

�� Where are they coming from?Where are they coming from?
�� Can you put the info on a map?Can you put the info on a map?

�� Can you estimate the % fromCan yo  each source?
u estimate the % from each source?
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http://waterdata.usgs.gov/nwis/rt
 

Flow data is available from the US 
Geological Survey web site at 

http://waterdata.usgs.gov/nwis/rt 
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T.C. Stiles, 2001; 
B.Cleland, 2002 

http://www.nrcs.usda.gov/technical/ECS/aquatic/svapfnl.pdf 
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% Buffer Area Disturbed 

Supplementing available dataSupplementing available data

��Windshield surveysWindshield surveys
�� Interviews with residentsInterviews with residents
��Volunteer monitoringVolunteer monitoring
��BioassessmentBioassessment
��Targeted samplingTargeted sampling
��Chemical/biological samplingChemical/biological sampling

Helps lay the groundwork for implementation!Helps lay the groundwork for implementation!
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2. A description of the NPS 
management measures 

that will need to be implemented tothat will need to be implemented to 
achieve a water qualityachieve a water quality--based goalbased goal 
described in element 3 below, as well as todescribed in element 3 below, as well as to 
achieve otachieve o her watershed goals identified inther watershed goals identified in 
the watershedthe watershed--based planba , and an, and ased plan n
identification (using a map or a description)identification (using a map or a description) 
of the critical areas for which thoseof the critical areas for which those 
measures will be needed to implement themeasures will be needed to implement the 
plan.plan. 
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Identifying the NPS management 

measures needed
 

�� Management measures or BMPs should be linked toManagemen  (ort measures or BMPs should be linked to (or 
otherwise address)otherwise address) stressorsstressors andand sourcessources
�� Water quality goals or estimates for pollutant removal ratesWater quality goals or estimates for pollutant removal rates 

should be includedshould be included
�� Can be based on typical ranges, i.e., percentageCan be based on typical ranges, i.e., percentage 

removed/treated, reasonable estimates, etc.removed/treated, reasonable estimates, etc.
�� Specify or map areas where BMPs will be usedSpecif  or installedy or map areas where BMPs will be used or installed

�	� Examples: all abandoned mine sites withExamples: all abandoned mine dry weather flows;sites with dry weather flows; 
all streambanks along upper reaches; livestock facilities onall streambanks along upper reaches; livestock facilities on 
Willow Run; etc.Willow Run; etc.

Option: estimate the load reductions 
expected or needed 

�	� Tribes can set general/narrative water quality goals or adoptTribes can set general/narrative water quality goals or adopt 
load reduction strategiesload reduction strategies

�� Calculate the total pollutant load reductions or other benefiCalculate tsthe total pollutant load reductions or other benefits 
expected from the management measuresexpected from the management measures
�� Examples: avg. tons of sediment reduction per day; acres ofExamples: avg. tons of sediment reduction per day; acres of 

rangeland under management plans; miles of erodedrangeland under management plans; miles of eroded 
streambank repaired; lbs of metals trapped per cu ft ofstreambank repaired; lbs of metals trapped per cu ft of 
waste pile treated; etc.waste pile treated; etc.

�	� If achieving WQ criteria is theIf achieving WQ criteria goal, estimate initial loadings,is the goal, estimate initial loadings,
calculate reductions needed, and compare to expectedcalculate reductions needed, and compare to expected
reductionsreductions
�	� Approach can be phased in over timeApproach can be phased in over time
�	� The key success criterion is progress toward goalsThe key success criterion is progress toward goals
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Select the best options 

Describe NPS managementDescribe NPS management 
measures needed to achievemeasures needed to achieve 
pollutant reductionspollutant reductions

�	� What is essential to achiWhat is essential to ach evingieving
objectives?objectives?

�	� Which options are preferred byWhich options are preferred by 
stakeholders?stakeholders?

�	� Which options have greatestWhich options have greatest 
chance for longchance for long-term success andterm success and 
sustainability?sustainability?

Proposed management measures 
�� Pollutant reductioPollut ns neededant reductions needed

�� Estimate reductions desiEstimate red reductions desired
�� Approach selected shouApproach selected sho ld make sense!uld make sense!

�� BMP types proposeBMP t dypes proposed
�� What will reduce pollutants?What will reduce pollutants?
�� Applicable to your situation?Applicable to your situation?

�� BMP water quality beneBMP water quali fitsty benefits
�� Can you estimate BMP imCan you pacts?estimate BMP impacts?
�� Use literature or actualUse l  valuesiterature or actual values

�� BMP installaBMP inst tion sitesallation sites
�� Which sites will hit theWhich sites will hit the sourcesourc (s(e s)?)?
�� Are there criticalAre there cr  areas to focus on?itical areas to focus on?
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Prioritizing/targeting BMPs 

�� ImportanceImport  of waterbodyance of waterbody
�� Drinking water source, recreational resourcDrinking wa eter source, recreational resource

�� Magnitude ofMagnitude of impairment(simpairment(s))
�� Level of effort needed; public interest/attentioLevel o nf effort needed; public interest/attention

�� Existing loads (stressors & sources)Existing loads (stressors & sources)
�� Magnitude, spatial variation, clusteriMagni ngtude, spatial variation, clustering

�� Ability of BMPs to reduce loadsAbility of BMPs to reduce loads
�� Sure thing, or a shot in thSu e dark?re thing, or a shot in the dark?

�� Feasibility of implementationFeasibility of implementation
�� Willing partners? Public supporWil t?ling partners? Public support?

�� Additional benefitsAdditional benefits
�� Recreational enhancements, demonstratRecreati iononal enhancements, demonstration

Select the most appropriate BMPs 

�� Look at whatLook at what’’s worked and what hasns worked and what hasn’’tt
�� Research effectivenessResearch effectiveness
�� Consider costs/benefitsConsider costs/benefits
�� Property ownership/siteProperty ownership/site 

accessaccess 
�� Look for added benefitsLook for added benefits
�� Use a combination ofUse a combination of 

techniquestechniques
�� Focus efforts on critical areas;Focus efforts on critical areas; 

use more or better BMPs thereuse more or better BMPs there
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Examples of Different Scenarios to 
Meet the Same Target 

Identify candidate practices 
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Reducing pollutants: the basics 

�� Simple (linear) approachSimple (linear) approach
�� Use observed dataUse observed data
�� Empirical relationshipsEmpirical relationships
�� Reduce the concentratioReduce nthe concentration
�� Reduce the source areaReduce the source area
�� Reduce # of sourcesReduce # of sources

�� Complex (modeled) approachComplex (modeled) approach
�� Model the poModel the p llutantsollutants
�� Model BMP reductionsModel BMP reductions
�� Layers can include topography, soils, climate, landLayers can  use,include topography, soils, climate, land use, 

land cover, pollutant transport/fate, point sources,land cover, pollutant transport/fate, point sources, 
management practices, etc.management practices, etc.

References for determining BMP 
effectiveness 

�	� Stormwater/Urban (BMPStormwater/Urban (BM  EffectivenessP Effectiveness 
database; Menu of BMPs)database; Menu of BMPs)

�	� Agriculture (Ag Management MeasureAgriculture (Ag Management Measure 
document)document)

�	� Forestry (Forestry ManagementForestry (Forestry Management 
Measures document)Measures document)

�	� Mining (Development document forMining (Development document for
proposed Effluent Guideline for Mining)proposed Effluent Guideline for Mining)

www.epa.gov/npswww.epa.gov/nps
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www.epa.gov/owow/nps/agmm/index.html 

www.epa.gov/owow/nps/agmm/ index.html 
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http://www.epa.gov/owow/nps/forestrymgmt/ 
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http://www.epa.gov/owow/nps/agmm/index.html 

Sample BMP effectiveness table 
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To model, or not to model . . .
 

��As these things increase:As these things increase:
��Number of pollutantsNumber of pollutants
��Complexity of loads/stressorsComplexity of loads/stressors
��Uncertainty regarding existing informationUncertainty regarding existing information
�� Expense involved in addressing probExpe lemsnse involved in addressing problems

�� The need for more sophisticatedThe need for more sophisticated 
modeling also increasesmodeling also increases
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http://it.tetratech-ffx.com/stepl 
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Unified 
Subwatershed 

and Site 
Reconnaissance 

Survey 

Neighborhood Source 

Assessment
 

Hot Spot Investigation
 

Pervious Area 

Assessment
 

Streets and Storm 

Drain Assessment
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Management Zones Based 
on Proximity to Water Body 
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Watershed analysis is on ongoing 
learning process – iterative & creative! 

3. An estimate of the water quality-based goals 
expected to be achieved by implementing the measures 
described in element 2 above. 

To the extent possible, estimates should identify specific waterTo the extent possible, estimates should identify specific water
qualityquality-based goals, which may incorporate, for example: loadbased goals, which may incorporate, for example: load 
reductions; water quality standards for one or morereductions; water quality standards for one or more 
pollutants/uses; NPS total maximum daily load allocations;pollutants/uses; NPS total maximum daily load allocations; 
measurable, inmeasurable, in-stream reductions in a pollutant; orstream reductions in a pollutant; or 
improvements in a parameter that indicates stream healthimprovements in a parameter that indicates stream health
(e.g., increases in fish or macroinvertebrate counts). If(e.g., increases in fish or macroinvertebrate counts). If 
information is not available to make specific estimates, waterinformation is not available to make specific estimates, water 
qualityquality-based goals may include narrative descriptions andbased goals may include narrative descriptions and 
best professional judgment based on existing information.best professional judgment based on existing information. 
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Goals: What do you want to achieve? 
�� Identify water qualityIdentify water quality 

based goals for the waterbased goals for the water 
bodybody
��General goalsGeneral goals
��SpecificSpecific load reductionsload reductions

�� StressorsStressors && sourcessources to beto be 
controlled linked to goalscontrolled linked to goals

�� Prioritize the stressors &Prioritize the stressors & 
sources according to yoursources according to your 
goalsgoals

Assigning 
tasks, 

implementing 
actions, and 
monitoring 
progress 

70 
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EPA’s Nine Elements of Plans 

�� a. Identify causes & sources of pollutiona. Identify causes & sources of pollution
�� b. Estimate load reductions expectedb. Estimate load red  from BMPsuctions expected from BMPs 
�� c. Describe mgmt measures & targeted crc. Describe mgmt measures & targeted c itical areasritical areas
�� d. Estimate technical and financial assistance neededd. Estimate technical and financial assistance needed
�� e. Develop an ede. Dev ucation componentelop an education component 
�� f. Develop a reasonably expeditious project scheduf. leDevelop a reasonably expeditious project schedule 
�� g. Describe interim, measurable milestonesg. Describe interim, measurable milestones
�� h. Identify indicators to measure progressh. Identify indicators to measure progress
�� i. Develop a monitoring compi. onentDevelop a monitoring component

Source: US EPA, 2004 319 Supplemental GuidelineSource: US EPA, 2004 319 Supplemental Guidelines 

Asking the right questions . . . 
�� Who can help implement the BMPs or controls?Who can help implement the BMPs or controls?

�� Agencies, businesses, nonAgencies, businesses, non--profits, citizens, producersprofits, citizens, producers

�� How can they be implemented?How can they be implemented?
�� What has been doWhat has b ne in the past?een done in the past?
�� How well did it work?How well did it work?
�� Can we do it (or adapt it) here?Can we do it (or adapt it) here?

�� When can we get started?When can we get started?
�� Reasonable shortReasonable short--term actionsterm actions
�� LongLong--term or major actionsterm or major actions

�� How do we know if itHow do we know if it’’s working?s working?
�� And what do we do ifAnd what do  itwe do if it’’s not?s not?
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4. An estimate of the amounts of technical and 
financial assistance needed, 

associated costs, and/or the sources and authoritiesassociated costs, and/or the sources and authorities 
that will be relied upon to implement the plan. Asthat will be relied upon to implement the plan. As 
sources of funding, Tribes should consider othersources of funding, Tribes should consider other 
relevant Federal, State, local and private funds thatrelevant Federal, State, local and private funds that 
may be available to assist in implementing the plan.may be available to assist in implementing the plan. 

Technical & financial assistance 

�� Funding sourcesFunding sources
�� Grants, contracts, donationsGrants, contracts, donations
�� SupplementalSupplemental EnvEnv. Proje. ctsProjects

�� Sources of technical assiSources of stancetechnical assistance
�� Internal and externalInternal and external
�� Volunteer and other moVolunteer a nitoringnd other monitoring
�� Outreach and education supportOutreach and education support
�� Design/engineering assistanceDesign/engineering assistance

�� Regulatory or other authorityRegulatory or other authority
�� Health dept. planning/zoningHealth dept. planning/zoning
�� WHPP, SWPP, etc.WHPP, SWPP, etc.

�� Matching support sourcesMatching support sources
�� Be creative!Be creative!
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Cost data from South Branch of the 
Yellow Medicine River implementation plan 
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Coordinate with other water 
resource and land use programs 

�	� Section 303, Water QualitySection 303, Water Quality 
Standards, TMDLsStandards, TMDLs 

�	� Section 319, NPS ProgramSection 319, NPS Program
�	� Source Water ProtectionSource Water Protection 

PlansPlans – local water utilitieslocal water utilities
�	� Wetlands ProtectionWetlands Protection 

ProgramsPrograms
�	� EQIP, CRP, BLM, USFEQIP, CRP, S,BLM, USFS,

USFWSUSFWS
�	� MoreMore……

5. Information/education component 

“An information/education component thatthat 
will be used to enhance publicwill be used to enhance public 
understanding and encourage early andunderstanding and encourage early and 
continued participation in selecting,continued participation in selecting, 
designing, and implementing the NPSdesigning, and implementing the NPS 
management measures that will bemanagement measures that will be 
implemented.implemented.” 

What stage of outreach or education are we at?What stage of outreach or education are we at?
�� AwarenessAwareness
�� EducationEducation
�� ActionAction
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Developing info/ed activities 
�� Define overall goal and objectivesDefine overall goal and objectives
�� Identify and characterize target audienceIdentify and characterize target audience
�� CreateCreate message(smessage(s) for target) for target audience(saudience(s))
�� Package the messages for distributionPackage the messages for distribution
�� Distribute messages to the audiencesDistribute messages to the audiences
�� Evaluate the information/education effortEvaluate the information/education effort

79 

6. A schedule for implementing the NPS 
management measures identified in the 
plan that is reasonably expeditious 

�� WhoWho’’s going to do something?s going to do something?
�� What are they going to do?What are they going to do?
�� Where will they do itWhere wil ?l they do it?
�� When will they do it?When will they do it?
�� How will they do it?How will they do it?

�� Lots of detail for the short terLots of de mtail for the short term
�� Less detail for longLess detail for long--term projectsterm projects
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7. A description of interim, measurable milestones for 
determining whether NPS management measures or 
other control actions are being implemented 

�� Tracking system for BMP implementationTracking system for BMP implementation
�� Usually describes implementationUsually describes implementation

steps, actions taken, etc.steps, actions taken, etc.
�� Tied to project scheduleTied to project schedule
�� Helpful to put in a tableHelpful to put in a table

8. A set of criteria8. A set of criteria that canthat can 
be used to determinebe used to determine 
whether the water qualitywhether the water quality--
based goals are beingbased goals are being 
achieved over time andachieved over time and 
substantial progress issubstantial progress is 
being made towardsbeing made towards 
attaining water qualityattaining water quality--
based goals and, if not, thebased goals and, if not, the 
criteria for determiningcriteria for determining 
whether the watershedwhether the watershed--
based plan needs to bebased plan needs to be 
revised.revised. 
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Types of indicators 
�� Environmental Indicators:Environmental Indicators:

�� # of occurrences of algal blooms# of occurrences of algal blooms
�� miles of streambank restored or fencedmiles of streambank restored or fenced 

offoff 
�� % increase in% increase in ““healthyhealthy--streamstream”” critterscritters
�� Increase in DOIncrease in DO
�� # of waterbodies restored# of waterbodies restored

�� Administrative/programmatic indicatoAdministrative/p rsrogrammatic indicators
�� # of BMPs installed# of BMPs installed
�� # of newspaper stories printed# of newspaper stories printed
�� # of people# of peopl  educated/trainede educated/trained
�� # of public meetings held# of public meetings held
�� # of volunteers attending activities# of volunteers attending activities
�� # of storm drains stenciled# of storm drains stenciled

Example milestones 
�� ShortShort--term (<1 yr)term (<1 yr)

�� Achieve 25% reductioAchieve 25% reducti n in sediment load on 1,000on in sediment load on 1,000 
acres of ag land in the Cross Creek watershed byacres of ag land in the Cross Creek watershed by 
implementing rotational grazing practices.implementing rotational grazing practices.

�� MidMid--term (1term (1--4 yrs)4 yrs)
�� Reduce streambank erosioReduce streamb n and sediment loadingank erosion and sediment loading 

rate by 30% by reestablishing vegetation alonrate by 30% by reestab glishing vegetation along 
3,600 feet of Cross Creek.3,600 feet of Cross Creek.

�� LongLong--term (>5 yrs)term (>5 yrs)
�� Restore upper reaches of 6 tributaries and createRestore upper reaches of 6 tributaries and create 

buffer easements along 15,000 ft of Cross Creekbuffer easements along 15,000 ft of Cross Creek 
feeder streams.feeder streams.
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Planning to git ‘r done! 

9. A monitoring component9. A monitoring component
to evaluate theto evaluate the 
effectiveness of theeffectiveness of the 
implementation effortsimplementation efforts 
over time, measuredover time, measured 
against the criteriaagainst the criteria 
established under elementestablished under element 
8 above.8 above.
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Nine monitoring parameters for tribes 
�� Fundamental parametersFundamental parameters

�� Dissolved oxygenDissolved oxygen 
�� pHpH 
�� Water temperatureWater temperature 
�� TurbidityTurbidity 

�� Intermediate parametersIntermediate parameters 
�� PhosphorusPhosphorus 
�� Total nitrogenTotal nitrogen

�� Mature program reportinMatu g parametersre program reporting parameters 
�� MacroinvertebratesMacroinvertebrates 
�� E. coliE. coli oror enterococcienterococci
�� Basic habitat informationBasic habitat information

What should we monitor? 
�� Indicators that:Indicators that:

�� Characterize the watershedCharacterize the watershed
�� Define and/or refine yourDefine and/or refine your 

understanding of theunderstanding of the 
problem(s), such as waterproblem(s), such as water 
quality criteria violations, etc.quality criteria violations, etc.

�� Show changes in targetedShow changes in targeted 
water quality or habitatwater quality or habitat 
conditionsconditions

�� Efficiently provide effectiveEfficiently provide effective 
management informationmanagement information

44 



Measurable 
parameters 

Measurable 
parameters 
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Digital dissolved 
oxygen probes 

Most programs measure 
fecal coliform bacteria 

“colony-forming units” per 
100 milliliters of raw 

water, or E. coli counts 
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Turbidity meter, imhoff cones, and secchi disk for 
measuring suspended solids & water clarity 

pH testers 
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Other measures: conductivity 

O
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ischarge 
water's ability to conduct electricity 
The higher the number, the poorer the quality. 
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Conductivity meter (and you get a thermometer!) 
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Organisms can be categorized according to their 
tolerance for pollution or poor habitat conditions 

Good Mid Range Poor 

www.epa.gov/bioindicators/html/benthosclean.html 

X 

X 

X 
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6 2 
17 

X 

49 



Stream Bottom Structure & Critter Cover 

Optimal Poor Range 

Embeddedness 

Optimal Poor Range 
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Sediment Deposition 

Optimal Poor Range 

Channel Flow Status 

Optimal Poor Range 
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Channel Alteration 

Optimal Poor Range 
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Measurable indicators for assessing 
conditions along the bank area 

Bank Stability 

Poor Range 

Optimal 
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Bank Vegetative Protection 

Poor RangeOptimal 

Riparian Vegetative Zone Width 

Optimal 

Poor Range 
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Designing a monitoring program 

http://www.waterboards.ca.gov/index.html 
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